A replication-deficient adenovirus enhances liposome-mediated nucleic acid transfer into a stable cell line expressing T7 RNA polymerase.
Liposome-mediated transfer of nucleic acids into a cell line expressing bacteriophage T7 RNA polymerase was enhanced by addition of a replication-deficient adenovirus (Ad5-259A) to transfection mixtures. Increasing quantities of Ad5-259A resulted in a dose-related (up to 30-fold) enhancement of reporter gene activity expressed in BT7-H cells transfected with plasmid DNA containing the reporter sequence fused to the internal ribosome entry site of encephalomyocarditis virus. Similarly, Ad5-259A enhanced reporter gene expression 7-fold following transfection of DNA containing the reporter sequence under transcriptional control of the Rous sarcoma virus long terminal repeat. Addition of Ad5-295A to transfection mixtures increased the proportion of cells staining positively for reporter gene activity, from 2 to 25% when the reporter was expressed via the T7 polymerase and from 20 to 50% when the reporter was under the control of a eucaryotic promoter. Thus, Ad5-259A enhanced reporter protein activities expressed by cytoplasmic T7-directed transcription and cap-independent initiation of translation, or nuclear transcription and cap-dependent translation. Transfection enhancement was blocked by neutralizing antibody to Ad5, and is most likely related to the endosome-disrupting activities of the virus. Adenovirus enhancement of liposome-mediated transfection provides a useful method for efficient nucleic acid transfer into eucaryotic cells.